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December 15, 1938,
“ WAR DEPARTMENT :
UNITED STATES ENGINEER OFFICE
PROVIDENCE, R. I.
APPROPRIATION: . Emergency Rellef 1958
REPAIR AND COMPLETION OF CLARK DIXE ALGYG CONNECTICUT RIVER L
: HARTFORD, CONNECTICUT.

SPECIFICATIONS

SECTION I. GENERAL PROVISIONS

1-01, Loecation. - The site of the'work covered by these speclfl-
cations is located on the west bank of the Comnecticut River, in-the -
south portion of the #ity of Hartford, Connecticut, known as the Clark -
Dike, South Meadows,.

1-02. Work to be done. - a,  The work prov1ded for: hereln is author-
ized by the Emergency Relisef Approprlatlon Act of 1938. :

‘s

b. The work to be done con81sts of" furnlshlng all plant labor

and materials, and performing all work required to reconstruct the existing
- Clark Dike to its original section, compléte in accordance with these speci-
fioations and drawings forming a part hereof, and to make such other repairs

N as dlrected by the District Englneer.

c. The follow1ng prznclpal items of constructlon and repalr
are involved, : ‘
(1) Completion of the exlstlng dike between traverse
stations 3+00 and 117+00,
-{(2) Repalrlng portxons of the ex1st1ng dike as follcws-

(2) Pilling end dr6531ng eroded gullles (see Paraa-
graph 5-0hL),

(b) Replacing impervious blenket (see P&ragraphs
- 2-06 and L-06), o

{c¢) Re-dressing of embankment slopes (see Paragraph
- 8-01) : TR

‘ (d) Exten51on of the dralnage system (see Section
: . V1)

1-0%, Organization. - The work described in these specifications
- will be executed by the Area Engineer whose responsibility shall corres-
pond to that of "contractor" as defined in Article 1, standard construc-

el



tion contract form No, 23. The District Engineer as the officer respon-
sible for the final accompllshment of‘thefwork-specified will correspond

to the contractlng of ficer,"

1=~0hL Respon31bi11§ngf the. D1straot Englneer.'u &. The Distriect
Engineer will design the work, propare the plans, end ‘decide all questions

which mey arise as to performance, quant ity and - quallty, acceptabzllty,

fitness and materials to be furnished end used, and the rate of progress

of the work as described by these speciflcationu and will decide all -

questions which may arise as to interpretations of the specifications and

drawingse

b. Changes which-are necessary due to changed conditions in
the field and necessitats a chénge in “the specifications or drawings will
be made in wribting by the District Engineer provided that eny change in-
volving an estimeted increase or decrease of more than $500‘W111 be . subject

to the final approval of the- Division Engineer..

o The work will be conducted under the general dlrectlan of

..the District Enginecr and.will be inspected by . inspectors appointed by

him. The organization of the inspection steff will be entirely separate
from the Area Engineerts organlzatlon and will be directly responsible to

+.;the District Engineer. . It is understood that any instructions given by

- ~the’ District Engineer. through sn inspector or other authorlzed employee

~aré to be considered 1nstruct10ns or decisions of the District Englneer

- in all cases,

1-05. Descrlptlon of project. - The section of earth dike covered

by:these. specifications is of the rolled=fill type, top elevation 43,0
MeSels 8% the upstream end to oXovation Li2.5 m.s.1s at the downgtreem

end, with an averagg ‘height of 35 feet above the existing ground surfaces
The completed .dike will: be L.«25: fest above.the grade recommended by the

Board of Englneers for Rivers and Harbors. (See Paragreph 1-11)..

1-06, Drawin 8. = &, The work shall onform to drawings marked

"Clark Dike, repair end completion from Station 3 + 00 to 117
comprising 8 draw1ngs numbered and tztled as follows:

Sheet qu . T _ Tltle

1 Project Location and Index S

2 Borrow Areas

E General Plan

- Typical Sections

5 Typicel Sections and Detalls

6 Details of Ramp at Station 7 + 00
2T Deteils of Remps at Station L% 400
8 Toe Drainage Detalls

all of which fonm & ‘part of ‘the" speclfleatlons and. 3

are

+ 00",

CT-i=1147
CP~2-1118
CT-h=11i5
CT-h=1146
CT-4=12,0
CT-L=-1201
CT-Lm1212

CT~l=1310

filed in

the Unlted Staﬁes Englneer Office at Prov1dence, Rhode Is].ét.r:.d.wr--:--"-"i :

- N
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b. The work shall also conform %6 such other drawings relatings
thereto uséd in explanation of details or minor modifications as may be fur-
nished by the Distriet Engineer from time to time during construction.

1-07. Quantities. - The following estimate of net quantitiés is
given to serve as an indication of the extent of the work covered by these
specifications: . L o .

Item No. ~ Designation T ' Unit | Quantity
1 Preparation of sit o o . acres - . open
2 Stripping c ' cu.yds. - LOO
3 Common excavation, general : now 1,000
n Common excavation, borrow areas o © 70,000
5 Common excavation, toe-drain trench , tom 3,500
6 ' Common excavation, impervious blemket - fon 52,000
7 Impervious f£ill, placing and rolling now 70,000
8 Pervious f£ill, placing and rolling . won 15,000
9 Gravel bedding o oo %, 200

10 Semi-compacted backfill v 1,000
11 Random £i1l : o 5,000
12 Tile drains (12" V.C.) AR “lin.ft. 7,200
13 Grouted stone gutters _ sqQ.ydse 1,400
1y Corrugated pipe (12" dia.) . lin.ft. - 150
15 Catch basin gratings, =~ = 1bs,. . 750
16 Concrete . - o S cu.yds. .2
17 Topsoil on embenkment "o 36,000
18 Sodding and seeding _ : acres 28
19 ‘Gravel for top of dike - , cueyds. 3, 300
20  Cleaning up 5 : _ . , open -

1-08, Physical data. - a, General, - laterials for constructing the
sarth dike are available in the vicinity of the work. Locations of borrow
areas are shown on the drawings. Borings and test pits have been made in
the vicinity of the proposed work with reasonable care and substantially at
the places indicated on the drawings. Laboratory analyses have been made
of the samples from meny bore holes and test pits. Samples of materials
token from them, and records of latoratory analyses and other studies may
be seen at the United States Engineer Office, Providence, Rhode Island.,

b. TIransportation facilities, = (1) Railroads. - The New .
York, New HevVen and Hartiord Railroad serves the €Ity of Hartford with
mein line traffic, and adequate siding facilities are available in close
proximity to the work, The Area Engineer shall. investigate the aveilae
bility of sidings, and make all arrangements with the railroad for any
sidings necessary for delivery of materials and equipment to be used on
the work, when necessary, :

(2) Waterways. - A 15-foot, channel with 9l-foot minimum
overhead clearance is maintained in the Comnecticut River up to the high-
wey bridge at Hartford, which is a short distance upstream from the site
of the (Clark) South Msadows Dike. Above the bridge there is limited



rhead clearance, , For navigatlon data see UaS. G.'& GeSe
g gl ] . y 6 -

1, ‘at’ the Hertford bridge, & ﬂymwﬂmmhmﬂyw
1.5 feet mes.l. in August to & Higl ge of 20+ feet mis«l. in Aprll.
Freshets producing higher stages may oceur at any month of

a result of heavy rainfall., . -

(3) Highways. - First-class highways slso serve the
oity and there is reasonable access to all parts of the project. The
Aven Engineer shall construct and maintain ell corstruction roads re=
quired, and investigate awailable roads for transportation, inoludlng .
load limits for bridges and roads, and any other road conditions affeot—
ing trensportatlon of materials and equlpment to the eite.“ o

“ Weather conditions. = The looalltj is subjeot'to*atmos—J
pherle temperatures ranging irom minus 18 degrees to plus 101 degrees .
Fahrenheit. The mean annual precipitation at Hartford is ‘Iz, 50’;nohes.

The mean monthly precipitation varies from a low of 5.22 1nohes in June
to e hlgh of h. 20 inches in August.

1#09. Lands, rights of wey, damages. ~ &. The Dletrlot_Englneer
will dasignete the lands, rights of wey end easements which

struction only when aspproved asswrances shall have been: obta1ned “Prom
local interests and when local cooperation has been assured as required
by S8ection 3 of the Flood Control Act (Public No. 738 = 7hth Congress)

b. In the pursusnce of the work covered by these spe01—

fications, no money appropriated for the constructlon of the progect will

be expended umtil the City of Hartford has given assurances satisfactory
to the Secretary of War that 1t wlll-

(1) Provide wnthout cost to the Government all lends,rrk"

easements, and rights of way necessary for the oonstructlon ‘of the
progeot as def1ned bv these speczfloatlons.

(2) - Hold and seve the Government free from damages
OW1ng to the construotion'work. AR ,

(5) Mn1nta1n and operate all works after completion
in acgprdance with’ regulatlons presoribed by the Seoretary of War.

3»10+ Removal of rubbish, - The Area Engineer shall’ keep the site
free from rubbish, Suitable spoil areas for receiving refuse from the
grounds shall be provided, and the rubbish shall be removed and disposed

of as directed by the District Engineer and in & manner agreeable to the '~

local interests and in accordance with the sanitary provisions of Para-
graph 1-18, At the conclusion of the work, the site shall be cleaned up

and all rubbish ond imused matorisls shall be dlsposed of 1n accordeanee

with Paragraph 8-03 of’ thoso spooifzoetlons.f

' Thennormgl rlver ‘stage is 3.5‘feet .

111 be re- .
quired for the project, and the Area Engineer shell undértake the con-""

g
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1-11s Detum and bench marks. - The plane of reference of Mean Ses
Level as used in these specifications is that determined by the follow-
ing bench mark:

Deseription of Bench Mark
FS at Hartford

Hartford County on the New York, New Haven and Hartford
Railroad, 60 feet west of the station, in Bushmnell Park, 15
feet south of the south rail, 10 feet west of Asylum Street, 6
feet south of a high stone retaining wall, and %0 feet lower
than the track. 4 standerd U.S.C. & GeS. disk, stemped "F 8
26,98" and set in the top of a concrete post. Elevation 11.222
meters or 26,813 feet,

l-12, Lines, grades, stakes and templates, - The Government in-
spector will define and approve on request all peoints and elevations
reasonably necessary for the prosecution of the work from lines and
grades established by the survey parts.

1«13, Planimeter. - For the estimating of quantities the plani-
meter shall be consldered an instrument of precision adapted to the
measurement of plotted areas unless otherw1se directed by the District
Engineer,

1-1i. Responsibility for work. - The Area Engineer shall take all
responsibility for the work and teake all precautions for preventing ine
Jury to persons and property in or about the work,

1-15. Borrow areas. - Borrow pit areas will be furnished by the
local interests without cost to the Government, including rights of
way for trensportation purposes across property not owned, If suffi-
cient material is not available in the borrow areas indicated on the
drawings or otherwise provided to complete the work, additional areas
will be furnished without cost to the Government,

1-16. Soil tlassifications. - a. Soil classificuations as referred
to in these specifications conform to descriptive terms and limits of
classifications as shown on Table No. 1 "Soil Classification" and Plate
Noe 1 "Diagram Showing Limits of Soil Classes," both of which form a
pert of these specifications.

b. Table Nos 1 ~ Soil Classificatione
(8ee page & for Table No. 1)

ce. Plate No. 1 - Disgram Showing Limits of Soil Classes.
(See page 7 for Plate No. 1)

1-17. Meterial purchased by the District Engineer. - All orders,
shipping bills or memoranda accompanying materizl purchssed by the
District Engineer shall clearly indicate weights and shall be so worded
or marked that each item, piece or member can be definitely identified

on the drawings.

s D
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PROVIDENCE SOIL CLASSIFICATION
U. $. ENGINEER OFFICE
PROVIDENCE, R. I.

TABLE NO. I

CLASS

DESCRIPTION OF MATERIAL

_Clean Gravel.- Contains little coarse to medium send,

jAY]

:Uniform Coarse to Medium Sand.- Contains little gravel and
: Tine sand.

:Variasble ~ Graded from Gravel to Medium Send,- Contains
: 1ittle fine sande

:Uniform Medium to Fine Sand.-~ Contains little coarse sand and
: coarse silt,

:Variable ~ Graded from Gfa€e1 to Fiﬂé Sand.- Contains
Jittle coarse silte.

:Uniforn Fine Sand to Coarse Silt.- Contains 1iGtle medium
:  sand and medium silf.

iVariable ~ Graded from Gravel To Coarse 8ilt, Gontains
: Llittle medium silt.

i~ oW}

:Uniform Coarse to Medium 8ilt.~ Contains little fine seand
: and fine silt,

:Variable ~ Graded from Gravel to Medium Silt.- Contains
: little fine silt,

10

:Iniform Medium to Fine Silt.-~ Conteins little coarse silt
: and coarse clay, FPossesses behavior characteristics of sil%k.

10C

. Uniform Medium Silt 4o Coarse Clay.- Contains 1little coarse
g}%& and medium clay. Possesses behavior characteristics of

11

:Variable ~ Graded from Gravel or Coarse Sand to Fine Silt,
: Contains little coarse clay.

12

tUniform Fine 8i1% to Medium Clay.~ Contains little medium
:+ silt and fine clay {(colloids). DPossesses behavior
characteristics of silt.

12C

sUniform Clay.- Contains little silt. Possesses behavior
: characteristics of clay.

13

:Variable - Graded from Coarse Sand to Clay.- Contains little
: fine clay (collolds), Possesses behavior characteristics
1 of silt,

13C

JVariable Clay.- Graded from sand to fine clay (colloids}.
» Possesses behavior characteristiocs of clay.

b
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‘ 1w18, “"Liability and safety requirements. - a. The Area Engineer
shall be responsible that his employees strietly ‘observe the laws of the
United States affecting all operations et the site under the project. ' He
shall comply with all applicable Federal and state laws under which he is
operating, including those concerning the inspection of boilers, hulls,
and other equipment, the 11censmg of engineers, masters and other em-

ployees.,

b. The Area BEngineer shall conduct the work with due regard
to adequate Fafety and sanitary reguirements and shell waintein his plant
and equipment in safe condition. He shall conform to current safety en-
gineering practices as set forth in the Manuel of Accidont Provention in
Construction, published by the Assoeiated General Contractors of smericas;
the publications of the Habional Safety Council, snd with all applicable
state of local safety snd sanitary laws, regulations and ordinances.

" ¢+ The District Engineer will require such safety and
sanitary measures to be taken as the nature of the work end the con-
ditions under which it is to be performed, demand. Such measures shall
include:

(1) 'The provisions of adequaete extinguishers or fire-
flghting apparatus in and about all buildings and plant erected or used
at the site of the work;

" (2) Adequate first aid and life-saving equipment;
(3) Adequate illumination during night operations;

(4) - Watchmen service at ény railroad crossings used
by empleyees for access to the site; ‘

(5) Warning lights between sunset end sunrise and’

' during fogs, on all cof ferdams, wessels, range piles and other obstruc~

tions placed in nevigable waters during the progress of the work;

_ (6) Instruction in accident prevention to reach all
employoes;

(7) Such machinery guards, safe walkways, scaffolds,
ladders, bridges, gang plenks and other safoty devices, equ:.pmant and
apparel as are necessary to prevent accidents or injuries.

d. The Ares Engineer shall report promptly to the Distriet
Engineer in Torm prescribed by him all accidents occurrmg, at the s1te
of the work.

1-19,. Use of explos:.ves. - All blas’c:.ng shall be dene in the most
careful manneér so &s not Lo endemger life, property, or the work., Ex~
plosives used shall be of a quality and power approved by the District
Engineer. Dynamite in a frozen condition shall not be used. Approved

=8



explosives shall. be.stored. before uge in a sultable maga.zine, in, an. ape
proved location, in oompllance with ' beal. laws end .
Detonators shell -be kept. in a sepe.r (T
from the explosives magezine. . Magaz:.nes shall be pleinly me. S
large letters "EXPLOSIVES - DANGEROUS" and. shall be kept lockeds - Accurate
daily records shall be kept to. account for: sach p:.ece of .explosi ive and -
detonator from the time of delivery at the magazine unt11 its discherge -
in use,

- 1~20. Order of. work. -.The work coversd by ’chese speclflca-blons
shall be commenced on ThS. date designated by.the District Engineer: and
shall be completed on or before June 30,-19%, In the purasvance of:the..
work cqvered by these specifications, no money shall be expended on the:.
construction of the project until- the stebe,, polrtlcal subdivisions there—
of, or other responsible agencies have given assurances satisfactory to
't;he Seeretary of War that the required easements and rights of wey have
been furnished according to the provisions of Paragraph 1-09, The work
shall be carried on at such localities-and in such order of- precedence
as may be found necessary by the District Engineer, -The location snd
limits of the work to be done will be plainly indiceted by the District
Engineer or his agents by stekes or otherwisc., Tho District Engineer
may suspend the work wholly or in part for.such.periods as he my deem
necessary on account. of cond:tt:.ons considered unfavorable for the suit-
able prosecubion of the work. Proper lights each night, between the -
hours of sunset end sunrise, shall be maintained on or about the site
of the work as the District Engineer deems necessary for the proper
conduct and inspection of the work and the safety of employees when
night work is performed. .Déngér lights and: barricades shall be placed,
in accordance with the laws of the State of Comnecticut, on all inter-
cepted highways and on. such obstructions and hazards which encroach on,
or are adjacent to, public rights of way. : .

1-21, Plant organization. - 8. The Area Engineer shall provide
sufficient plent of size suitable to meet the requirements of the work
and shall maintain the plant end equlpment in - such condition to per form
the work efficiently and economicelly within the time specified. An
ample force shall be maintained to properly and .efficiently conduct the
work. S

: be No reduction in the capecity of the plant employed on
the work shall be mede except when approved by the District Engineer. .
The measure of the "ocapacity of the plant" shall be its actual per~
formance on the work to which these speclflcatlons apply.

1—22._ Employment of labor. - The me’bhod of employment, ra‘be of
wages, snd monthly hours of employment for the various classificstions
of workmen shall be in strict conformity with the schedule (or any
authorized revision thereof) furnished by the Works Progress- Admm:-.stre.tlon
for Hertford, . The Distrioct Engineer will report to the "Départment of -
Labor monthly within five days after the close of each calendar month on

b
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forms to be furnished by the Department of Labor, the number of persons
employed on the project, the man-hours worked and the total expenditure

for materials, No work shall be done on Sundays or on days declared by
Congress as holidays for per diem employees of the United States except

in cases of emergency, and then cnly with the written consent of the
District Engineer, Night work, when necessery to maintaein operating
schedules will be permitted upon written approval of the District Engineer.
{see Paragraph 1-20).

1-23%, Purchase of supplxes and meterials. - a.. Because the materials
listed below, or The materials from which thoy are menufactured, are not
mined, produced,. or manufactured, as tho case may be, in the United States
in sufflclent and ressonably available commercial quantities and of a sat-
isfactory quality, their use in the work herein specified (subject to the
requirements of the specifications) is authorized without regard to the
country of origin:

Platinum ,  Rubber B&lsa wood

Chromium ' Teakwood . ) English ball clay
Cork T Silk .. : English chine clay -
Jute ~ Sisal . - Natural nickel copper
Kauri gum Tin - - alloy (monel metal)
Lac ~ Asbestos

Nickel . China wood oil (tung oil)

be. Articles, materials, or supplies, menufactured in the_.
United States and containing mercury, antimony, tungsten, or micae of
foreign origin may be used (subject to the requirements of the speciw
fications) in the work herein specified because such mnufactured .
articles, materials, or supplies have been manufactured in the United
States substantially all from articles, materials, or supplies mined,
produced, or manufactured, as the case may be, in the United States.

1-2li, Quality end inspection of supplies and materials. - & £1)
materials, supplies end articles used will be, insofar as is practiceble,
the standard stock products of recognized and reputable manufacturers and
will be sufficient in strength, durability, usefulnsss and convenience
for the purpose intended. All meterials, parts and equipment shall be
of the hlghest grade, free from defects and imperfections, of recent manu-
facture and unused. Workmanship shall be of the highest grade and in
accordance with best modern practice,

b, All matarlals, supplles, and parts and assamblles there—
of, purchased for the work- covered by these specifications, shall be in-
spected in conformity w;th modern approved methods as directed by the
District Engineer., Unless waived in writing by the District Engineer,
all tests and triels shall be made in the presence of a duly authorized
representative of the District Englneer. When the presence of the in-
spector is so waived, sworn statements, in duplicete, of the tests made
and results thereof shall be furnished the Districet Engineer by the
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supplier. 4ll costs of all tests and trials exceptmg the expensgs of
+thé" Govermment” 1nspector shall be borne by the suppller and shallﬁbe 1np_
: cluded in the prlce “bids ‘

1-25. Cost accounting. - a.: The Ares Engmeer shall keep ‘el ac-_
durate cost “d1stribution record of all work done and shall submit &
monthly cost report to the' District Engineer. The cost shall be' kept -

" 'so-that proper  charges may be made agamst “the 1tems m Paragraph 1-07

b. A separate account shall be kept of gll
Cdn order tha¥t employees' compensamon insurance may b';

; bor ahe.rges

' 0. The cost and expense of irspection and’ surveys shall
“be kept separately and not 1ncluded :m ‘bhe actu&l cos‘b of psrfommg
'bhe work.

4. Prior to the commencement of the work, the Areb” Engmeer
shall prepare a Job Estimate Summary sheet (Form No. 18 Costs) in quad-
ruplicate and forward seme to the District’ Em.gmeer, aﬁtachmg thqreto
the engineering estimate for performing the work. The englneer:.ng es- .
timete shall be prepared in a mammer similar to that set forth in Pére-
‘graphs 73L.1, 73L.2, and 7343 of Orders and Regulations. The final
cost ‘shall reflect all charges con‘templated in the estimate,

g« Nothing in this paragraph shall be construed ag cha.ng-
ing the method by which costs are now repor'ted in monthly and annual
reports requlred by the Cost keep:mg manual. o

"1e26. ‘Protection’ oi‘ ex:Lst:Lng structures. e '-' Dur:.ng constr,_ ct:.on
operat:l.ons, on work covered by these spec:.fications, the Area Engmeer '
shall protest all existing structures and accepted work., Any disturb-
ances or demage to sny structiures by operstions under these specifi~
cations shall be repaired promptly by the Area Eng:.neer without credit
to the work.

; ' b. The Area Engmeer shall arr hge
“operations and ‘the local features of the work, o _
with the present -of future developmeitt of the’ police p:i.stol range
shown on the drawings. ‘The ‘Area Engineer shall interview the: proper
local authorities and meke adequate adjustment of construotlon de‘talls ‘
required to protect the existing sﬁructure. '

1~27. Final examination and accoptance. = As soon as practicable
gfter the- compietion ot any section- of ‘the work as in the opinion of

the District Engineér will ot be su .Je'c'b' to m;jury oy 6 't'“'i;jxs :

under: these: specii‘zca’clons, “such’ seet:.on My be exeming
visable by the District Engineer.- The Distriot” Enginee_

‘thorough examination of same end if it'is found to comply mlly w:r.th 't‘ne -

requirements of the speclflcations, iy mll be aocepted.

Pt
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SECTION ITI. PREPARATION OF SITE (Item 1)

‘2«01, ‘Work included. - - Clearing, ‘grubbing, end disposal of materi-
als shall be done as directed by the Dls'brict Engmeer wi*i:h:n.n ‘che 11m1't:s
shown on the drawings. ‘ R TR

- 2=02, Clearing. - a. The areas to be cleared shall mclude, (1) o
the ares within the limiTs of the foundation of the required éatth dike,
together with a 5-foot strip measured horizontally beyond and contigwous .
to the toe line o each side of the dike, (2) borrow areas, and (3) any
other area designated by the District Engineer within the limits' shown

on the drawings.

b. Trees and other obstructions shall be removed by the Area
Engineer from the sites of the proposed structures and of the borrow
areas when and as directed by the District Engineer and msy be removed
from other areas only to the extent directed or permitted., The Area
Engineer shall preserve and provect from injury all trees not required
to be removed.

¢c. All timber, undergrowth, brush, logs, weeds, and debris
of eny nature shall be cleared amd removed. Trees end brush L inches in
diameter or less shall be cut at the ground surface., Troes sxcecding
Ly inches in diemeter shall be cut not more than one foot above the ground,

2-0%, Grubbing. - a. The areas to be grubbed shall include the

' areas previousiy cleared, as may be directed by the District Engineer.

be 411 such arees shall be thoroughly grubbed of all stumps,
roobs, buried logs and other objectioneble matter. Tap roots and other
projeetions over 1-1/2 inches in diameter shall be grubbed out to a depth
at least % feet below the ground surface, unless otherwise directed by
the District Engineer.

2-0L;, Removal of structures. - The removal of existing structures
and utilities required To permit the orderly prosecution of the wark
covered by these specifications shall be accomplished by local agencies
in a manner as directed by the Area Engineer and sabisfactory to the
District Engineer, Whenever a telephone or telegraph pole, pipe line,
conduit, sewer or other ubility is cncountered and must be removed to
prermit completion of the work, the District Engincer will notify the
proper local awthorities, who shall take prompt action to havo the desig-
nated utility expeditiously removed.

2~05, Disposal of materials. -~ All materials removed, as specified
above, shall be disposed of by buming or by removal to approved dis-
posal areas as directed. No material shall be thrown into, or left along
the benk of the river, The disposal of material shall closely follow the
operations of clearing smd grubbing so that brush and other debris will
not be washed into the river in case of high water. At no time shall
material be placed on land adjacent to the construction areas No domage

-12-



of any notbure shgvl be inflioted upon adjoining property owners by un-
warranted entry oﬁ dlsposal of material on adgacent property.

P06, Credit. - Credit for all.work in connection. with the -pre-
peration of The site as above specified, ineluding. the: lcadxng, haul-

ing, and disposal of the materials, will be made by the. acre under .
Item 1, "Preparation of Slta"-

A X3
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SECTION III, EXCAVATION (Items 2 to 6 inel,)

Z=01l.  Classification. -« All materials excavated will be_classified
as follows:

a, Common excavation shall include all earth, clay, sand,
gravel, and topsoil as defined pelow, also such hard and compact mater-
ials as hardpan, cemented gravel, shale and soft or dlSlntegrated rock
that can be removed by hand, power shovels, or draglines without con-
tinuous and systematic blastlng, snd also all boulders and detached
pieces of solid rock less than 1/2 cubic yard in volume.

bs The words “soll" or "topsoil" shall mean the material
composing the surface layers of the ground containing varying amounts
of organic matter.

¢,  Detailed classification is as follows:
(1) Stripping (Item 2). (See Paragraph 5—62).
(2) Common Excavetion (See Paragraphs 3-03 to 3-06 incl,)

General (Item 3).

Borrow Area (Item L).
Toe-drain Trench (Item 5).
Impervious Blanket (Item 6).

202, Stripping (Item 2). - a. Work included. - (1) The Area
Englneer gshall strip the area occupied by the earth dike as shown on
the drawings or dirsoted by the District Engineer to a sufficient depth
to remove all material not suitable for the foundation of the dike as

determined by the District Engineer. The unsuitable materials to be

removed shall include sod, topsoil, rubbish below the ground surface
not removed by clearing and grubbing, all loose, weathered or other-
wise unsatisfactory rock and amy other objectionable naterlal.

(2) Topso11 and sod obtalned from the strlpplng
operatlons shall be stock-piled in an spproved location to be used
later in dressing earth dike slopes, unless obherwise authorized by
the District Engineer,

b, Disposal of materials. - The Area Engineer shall de-

posit suitable excavated materials in the required embankments as

directed by the District Engineer, and shall waste in spoil areas in
approved locations materials from the excavation that are unacceptable
for use in the embsnkments as directed by the District Engineer, Ma-
terials, if any, which cannot be placed at mce in permanent positions,
may be deposited in storage piles st locatioms designated. The mabter-
ials to be excavated from such storage plles w111 not again be credited
as excavation,.



d. Measurement and credit. -~ Measurement will be made by
the cubic yard forthe amount. of, meterial actudlly rémoved to the speci-
fied lines and grades or as directed’ by the District Eng:.neer. Credit
" for-all work in cohmnection with' stripping, ineluding the' 1oading, haul -
ing, disposal of the materials, and any rehandling required ‘will be made
by the cubic yard under Item 2, " Str:v.ppmg".

3—05. Common excavat:.on-general. - (Item 3). - &, Work included. =~
'(1) The “Area ‘Engineer -shall excavate- ard dispose of The materials.
clagsified as common’ excava'tion gbove and below the mean water level .in
the river to the 1ines and grades shown on'the drawings: for the respeo-
tive arecas, or & otherwise directed by the District Engineeri - Common
excavation includes excavation for the foundation of the earth dike
additional to that included under Items 1 and 2, eand any other required
common excavation for structures, drains amd ditches not included in
other items of the work, 2

b. Descriptioni - (1) ‘General., -~ Excavation shall be per-
formed in accordance with a schedule 3‘ opere.‘l:a.ons to be approved by
the District Engineer, 7.

: (2) Structure excavation, - Excavations shall be made
wide enough to permit proper sheet:mg bracing and form work where nec-
ESSArY. :

G Shormg.-- The Area Dng:.neer shall be responsible for
the wnfinished work, and that workmen shall be safe from denger of caving
or slides while mak:.ng structure excavatimas. bhorlng may be used at
the option of ‘the Area E.rxgineer. Where ‘shoring is used in excavation for
_structures in lieu of excavation to full dimensions of the credit Yines,
“'an estimate for -exeavation will be made as though the cut had been mede
to the credit lines indicated on the drawings. Credit will not be made
for shoring as such, but all costs thereof shall be included in the cost
of excavation. If shorzng is necessary and the Area Engineer does-not
use 1%, its use will be ordered by the District Engineer. -Subjeot to
the approval of the Digtrict Engineer shoring shall be erected in-a:safe
and workmanlike mermer, end shall be placed in such a way as to afford
ready :.nspec‘ﬁ:.on of éfid ampie ¢learance for tho' permanent work. Shoring
shell bo removed as ‘diroctéd by the Distriet- ‘Engineer, upon complotlon
of “tho pormancnt work or as soon as the construction daes n<>‘t requaro
its usoc. : .

de Disposal of materials., - As directed by the District
Engineer all suitabie meterials excavated under Item‘5 shell be placed
in the éarth dike or miscelle.neous £ills, ‘Excavated materials not used
in such'construction may ‘be used by the ‘Ares Engineériin temporary con-
struction if approved by the District ‘Engineer or shall ‘be disposed-of
o'bhez'm.se in des:tgaated sp011 areas es prov:.ded in Para.graph 3-—02 c. K

8. Measurement and eredit. - Sse’ Paragraph 3-05 d. -

<15~
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3-0h., Common excavation - borrow areas (Item L). - &, Work in-
cluded. - The Arsa Engineer shall excavate under Item L, In the exist-
ing dike and in the indicated bor row areas or. other approved areas, the
meterials to be used in the dikes or miscellancous fills. The District
Engineer will specify the locetion in the borrow areas and the depth to
which excavation shall be made. Excaevations shall include the trans-
portation of the material to the point of disposals, Borrow excavation
shall include the stripping of the areas and disposal of objectionable
topsoil containing roots or other debris, and the removael and the dis-.
posal of any other objectionable material so desigmated by :-the Dlstrlct
Engineer, To provide suitable fill materials excavations shall be mde
to the depths end in the locations as dlrected by the District Englneer.
The borrow arens shall be graded so that all surface water will.readily
drain from the areas at all times, and af'ter excavation shall be graded
so that the surfoces shall blend 1nto the surrounding topography, The
borrow areas shall be left in o neat and sightly condition satisfactory
to the District Engineer.

b. Description. = Under Item L shall be included the ex-
cavetion from the borrow areas shown on the drawings. The limit of
excavation in the vicinity of the earth dike shall be as directed by
the District Engineer. No borrow pit excavations will be permitted
within 100 feet of the toes of the dike,

¢« Disposal of materials. - The provisions of Paragraph
3-03 ¢. shall apply.

8. DMeasurement and credit, -~ See Paragraph 3-05 d.

3-05, Common excavetion ~ toe-drasin trench (Item 5)}. - a. Work
included. - The Aree Engineer shall excavate end dispose of the materials
in the trench at the landside toe of the earth dike, both above and below
the mean water level in the river to the lines and grades shown on the
drawings, or &s otherwise directed by the Distriet Enginecer.

b. Disposal of materials. - The provisions of Paragraph
%=02 ¢ shall epply. BExcavated matorial shell be ploced in the dike
section adjacent to the toe-drain tronch as indicaoted on the drawings
or as directed by the District Engineer.

¢. Measurement and credit. - Measurement for excavation
work under Items 3 %o 5, inclusive, will be by the cubic yard for the
smount of material actually removed to the lines and grades shown on
the drawings or as staked in the field by the District Engineer,
Measuremont will be made Ffor the volume in place before excavation
(see Paragraph L-1l b). Credit for all work in comnection with ex-
cavation under Items % to 5, inclusive, including the loading, hauling,
and dispostl of the materials, will be made by the cubic yard under
Items 3, L, and 5, respectively, for the several items of excavation
(see Paragraph 1=-07).




Y : _
1ncluded. - The Area. Eng;i_neer SHall excavate the existing imperTious
Blenkst on the river side of the ‘existing earth ‘dike, to the lines snd
grades ‘a8 shown on 'bhe drawmgs or dlrected by the Dlstrlct Engmeen

o b. Descrlptlon. ~ The ‘extent and depth ‘to whlch excavatlon
shsll be made will be as shown on the drawings or as determined in the
field. Remova.l of the present inadequate impervious blanket is required
to prépare the embankment slope to'receive the new :xmpervmus blanket
constiuoted of ‘satisfactory material “end thicknoess,  Exdsvetion shall be
peri‘ormed in accordencs’ w:L'hh 9. schedulo of opera'l::l.ons 'ho be approved by
the Dlstr:.o’c Engmeer. k

Ca D:Lsposa.l of ma'bemals. - Tho excavated materials shall
be-gl'isposed"'é'f in acoordance with Paragraph 3—05 ds ;

d. Measurement and credit, - The appllcable provisions of
Paragraph 3-—'0'5 a shall apply To Item 6, = UL ol
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SECTION IV. = EARTH DIKE (Ttems 7 and 8)«

L=01,  Definitions..~ a. .The term "embankment" as used in these
specifications includes earth fill of all types for the earth dike end
all other specified or directed earth fills within the Iimits of the
dike necessary to complete the embankment. As shown on theé drawings,
the various types of earth fill are "selected impervious" under Item
7 for the blanket on the river side of the embankment; and the "pervious"
under Item 8 forming the land-side shoulder of the embanlkment (see Para~

graph 5=0l1).
bs Refoer to Paragraph 102,
L=02,  Work inélﬁ&ed,”Q‘Thé ivea BEngineor shall grade and conw

solidate materials required for the embankment, to the elevation, lines,
grades and cross sections shown on the drawings, with such inecreased

_height and width as may be deemed nccessary to the District Engineer

to allow for later shrinkage or settlement. The Arce Engineer shall
use suitable materisls as approved by the District Engineer and excavas=
ted from the required excavetions and borrow areas shown an the drawings.

403, Materials, - a. General., - All materisls from required ex-
cavaetions will be used, if, a§ excavation proceeds, they are found suit-
able by the District Engineer for use in the embankment. Brush, roots,
sod, any type of orgenic materials, and other perlshable or unsuxtable
materlal as determined by the District Engineer shall not be placed in
the embankment, Meterials shall not be wasted except by specific in-

: structlons from the Distriet Engineer,

b, Borrow. - Other suitable materlals shall Dbe borrowed
from locations shown on the drawings in accordence with Paragraphs
1-15 and 3-0L. The origin of any material from either required or
borrow excavations does not definitely determine where it will be
used in the embankment. Materials from two or mere excavation or
borrow areas may be required to be used at the same time and in the
same pert of the embankment, mixing being done in the process of placing

. by systematic dumping, spreadlng and bulldozing. Maberials from one

area mey be required to be used in different parts of the embanlkment.,

S Test requlrements. - The various types of earth f111
defined in . Paragraoh L=01 shall conform to the test requlrements and .
approved classificetion established by the.Soils Laboratory, U. S.
Engineer Office, Providence, Rhode Islend.  All test semples. shall be
‘taken under the supervision of the Distriet Engineor and supplied to
the Soils Laborstory by the Area Engineer. Subjeet to the approval of
the District Engineer, the Arca Engincer shall supply tost samples
in sufficient amount and frequoney to give a comprchensive knowledge
of the material and its placement and compaction in each section of
the embankment, :
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L~0L. Plowing. ~ Immediately prior to the placing of materials

in the embankment, and after stripping has bLeen completed (see Para-
graph 3-02), the entire foundation of the embankment shall be thoroughly
plowed end broken to'a depth of L inches. The: furrows shall- run‘ap-
proximately parallel to the axis of the embinlment, A1l roots, stomes,
end debris or other objectiomnble material ‘shell be removed and ‘A g
posed of as directed by the District Engineers  Ihe: candition-of thei’
 surface material of the foundation ares at the time ofplowing. shald: be

‘slightly drier then the required moisture content for rolled f£ill.: . Plow-
ing shall be.completed not less than 200 feet in advance of the embank-
ment construction. After plowing, the entire surface of the :foundation
area shall be rolled in &ccordance uath Paragraph L~06 d.

1-05, Fllllng of exocavations in emtankment ares, - a. Gemeral. -
The test pits, gullics and obther excavated oroas within the 1TImits of
' the embanlment and as otherwise shown on the draw1ngs she'll be Fillod
with pervious, random {(sce Paragraph 5-0L), or impervicus materials as
directed by the District Engineer. The fill shall be pleced in layers,
moistened, and rolled in accordsnce with Paragraph Li-06 whenever, in.
“the opin1on of the District Engineer, it is possible to do so. i Material

" which camot be" compacted by roller equipment on adcount of clearances,

‘ shall be spread in 2h1nch 1ayers and compacted wnth hand or power tempers
As the £ill is brought up, the side slopes of ‘tho out. omrwhole ‘shisll bo
'~ searified by equipment or by hand if jt is required, in ‘the opinion of .
the Distriet Engincer, in order to provide a bond'bctwecn the fill and
the original ground maﬁoruals.

be. Holes and gullles. - The sides: of holes and rullies shall
be broken down with bulldozers or a disc harrow so as to flatten out the
slopes, and the hole then fllled with approved- material and properly
rolled or tamped in place (see Paragraph 5-0l) o

L-06, Rolled £ill. - a. General, -~ The selected 1mperv1ous ‘and
pervious sections of the embankment shall be constructed with a crown
running with the center line of the dike and with slopes approxlnmtely
on a 2 per cent grade toward the edges of the embsnkment. This slope

shall be meintained until the completion of tho ombénlment; thiis brlng-
ing up together the impsrviéis-and pervious socticns, As soon ag’:
praoticable, in the opinion of the District Engincer, the embankmont
shall be brought to'a nearly uniform grade for ‘cach section of dike
utder construction. Subject to the approval of the 'District Engincey, -
the embeankment construction shall proceed in sections of not less than
1,000 feet in length, and eaoh sectlon shall be- carefully bonded to the
,preceding sectmon.

Ty Furnlshing -and placing. - (1) “The Area Englneer may
usp’ pcwer shovels, drag-lines,<or: any-type of excavating michinery
whish is’ capable of excavatiag the mateérials in dry: condltlon., The
Area Engineer may use eny approved method of trensporting materialss
in natural dry condition to the embankment. The dumping of the suc-
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cessive loads shall be at locations as directed by the District
Engineer, Sufficient-excavating end hauling equipment shall be avail-
able so that not less than two sources of material can be worked at
the same time, When two or more different meterials are being move_d
into a section of the embankment they shall be spotted and dumped

, systematlcally so that in any area of the section there are approxis

mately the required proportions of the materials. After dumping, the
meterials for the impervious smd random sections shall be bulldozed or
otherwise spread in approximaetely 8-inch layers and rolled. The mater-
iels for the pervious section shall bo spread in approximtely 12-inch
leyers end rolled (see Paragraph lj-06 d.). Should the materiel for the
various sections of the embanlment be Too high in water content when
dumped, it shall be bulldozed or otherwise spread and harrowed or
stirred, and 1e£‘t for a sufficient time to allow the surplus water to
dry out before being rolled. If, in the opinion of the District
Engineer, the rolled surface of any layer of the materials is too
smooth to bond properly with the succeeding layer or, if the mterials
have dried out sufficiently to cnuse cracks in the surface, it shall be
roughened or loosened by a disc harrow, or other approved means, and
dempened, if required, before the succeeding layer is placed thereon.
All roots, trash, and debris shall be - -promptly removed from the embanke
ment and . dlsposed of to the satisfaction of the District Engineer, Stones
greater than 6 inches in dismeter shall be removed from the impérvious
end rondom sections and when approved by the District Engineer, shall be
placed in the pervious section of the embankment. The entire surface
of the embenkment shall bo maintained in such condition that construction
equipment .cen travel thercon. Routing of cmstruction equlpmon'l: on ‘the
ombankmont sho.ll be subjeet to direction by tho Dls'br:.ot Engincer.

(2)  Any embenlment material lost or locsened, aftor
boz_ng placed in the embankment and boforc tho complotion and acce,ptanco
of the completed work, bécause of floods or other actions of the river,
or because of any constructlon operation or for other causes, shall be

,_replaoed to the satisfaction of 'bhe Dlstrlct Enn'meer.

. (3) The Area Englneer shall ¢cease work on the erbank-
ment at sny time when, in the opinion of the District Engineer, satls-
factory work cannot be done on account of re.:m hlgh we:ber, oold ‘weather,

., or other unsatisfactory. condltions.

Ce M01sture control. - To obtain the desired degree of
compaction for the varying kinds of materials used, the moisture content
of the material being placed shall be.the optimum requlred for satis-
factory compaction. If required, the compacted surface shall be sprinkled
as directed immediately before placing cach new layer., The moisture
contont shall be sufficient to dampen the £illed matorials as required,
but the amount of sprinkling shall be controlled so that no free water
will appear on the surface during or subsequent to the rolling., 4n

' ‘adequate supply of water shall be available., Jets shall not be directed

at the embankment material w::.th such force that the f:.ner moteriols are
washed ou‘b.
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- de Com act:.on. - (1) Tamper type FOLIGH, 7w
the impervious éhd random seotions OF the embaniment shall be”
- a ‘tamper type “twin roller such as a "sheeps-foot" rolier, water ‘or's
send ballasted, having tampmg feet uniformly staggered over its™ =~ i
cyllndrlcal surface, and equipped with cleaners; or other- ‘8ati sfa.c'bory
type of‘ 't:a.mper 'roller :___9.5' a.p'proved by 'the District Engineer. ' Each tamp-

more then 7 square inches. ‘ _ 278,
minimum of two tamp:mg feet for each square :E‘oot of" cyhndr:.cal s re
“'face, Addition or reduction’in the number of ‘tamping foet shall be"
made when directed by the District Engineer. The ‘borbal we:.gh‘t of the
roller in pounds divided by the total area of the maximn’ number of"
tamping féet in one row pa.rallel to the axis of the roller ghall be
not less 'bhan 115 pounds per, s vare mch tamp:mg fooi: area ‘with the '
drum émpty, and hot less, than” 50U : in
‘area with the drum ballasted “Th des:.g,n and opé
roiler shall be subject to tho 'ap‘,_ vel of the

" (2) Rolling imporviois and randOm'scctions, ek
the moisture content sl condftl on 6" the spread impervious: a.nd Tandom

o

_.?'ithey shall be rolled w::th tamper type “bwin rollers.‘ The -bmn ro lers
- shall be puliec‘z by e. crawler type 'bractor of qu.ta.ble pcwer, weighmg

“of 'bhe embanlmen‘b ma‘l:er:.al shall be compacted by no’c ‘less t@ : ,
passes of ‘the rollers. Additional passés of ‘the rollers shall’be nade =
if necessary to obtain the required compactions Successive trips of
~rollers shall overlap by at loast 2 feet. Failure to comply with this
N requzrement for, careful rolling will be a casuse for add:.tlonal trips.
' Where znéw matsrial abuts. old matérial, elther in plece or in embankment,

the old material shall be cut or broken by meching or hand methods ap-

proved by the Distriet Engi.neer,' ntil it shows the characterlstic colors

of undried materials, and the rollars shall work on_ both materials, bond-

ing them together. Portlons of the ea.r'l:h £ill wh:.ch the roller camot

reach for eny. veason shall be’ 'bhoroughly compac'bed by ta.mpmg with hend

or power tempers in 2-inch 1ayers.' The' degree of compaction for such

portions of ‘t:he earth f:.ll sha,ll be equivalent 'bo ‘that obtained by sprink-

(3) Rollmg pernous sectn.on.‘- Rolhng oi‘ +the perv:.ous
_sec'l::.on of ‘the embank:man‘t shall be the seme a8 specified above
"l:ha'b a m:l.mmtm oi‘ 3 passes of ‘che rollers mll be requ:.red.

“‘the use of & pla:’m cyl:mdrlcal roller, or & Parson's dlsc tamping; roller :
the use of such a roller may be required. The dlsc tampmg roller shall -

__.woigh not less 'hhan 1100 ponnds per linear foots Whon condltlons of the

work so requ:.re, at the dirbetion of the District Eng:.neor rollmg may
"o donc by a crawler type tractor weighing not loss than 20, ,000 pounds;
in such casos a minimum of four passes of tho tractor *broads on each’

- aquare foot of eambankmont aroa will be roquireds

e



(i) Tests for compaction. - Samples of all embankment
materials. for testing, both before and aiter placing and. compaction, will
be taken at frequent intervals under the supefivision of the District
Engineer. Corrections, adjustments and modifications of methods, selection
of waterials and moisture content will be mwede from these tests to:secure
maximu density of the materials in the. ambankment (see Paragraph hr03 Ce)e

€. Imperv1ous flll. - Imperv1ous f111 shall be selected and
secured from required excavations and borrow:.pits as directed by the
District Ergineer:and shall be placed in the impervious’ sectlon of the
embankment throughout the entire length.: R

£, Random fill., =~ Random fill will consist of pervious
material excavated as directed by the District Engineer. It shall be
used to backfill gullies eroded in the perv1ous section of . the embank-
ment (see Paragraph 5-0l).

'% Pervious fill. -~ The perv1ous flll shall be selected
and secured from required excavathons and-borrow pits as directed by
the District Engineer, and shall be placsd in thé pervious’ ‘sections

of the embankment. The pervious section of the embankment shall .be
graded from the finer materials-mear the impervious blankst to the
coarser materials near the land~side face of the embaniment, Special
care shall be taken to place the coarser mater:al and cobbles adjacent
to the 1and-szde face of the embenlment, o : -

L=-07. Removal.of objectionable materials - The Area Engineer shall
excavate, remove and dispose of ony material from the embanlment sections
which the Distriet Engineer considers objectionable ' in such 1ocat10ns,
and refill the area as directed in accordance with Paragraph L=05.

L-08. Slides. - In case of slides in any part of the embankment
during the construction or efter completion, but prior to the final ac-
ceptance of the work, the Area Engineer shall cut out -end remove the .
area specified by: the District Engineer and then rebuild the excavated .
area in. accordance with these Speclflcatlons.

L-09, Frozen materlals. ~ No earth shall be placed upon &, frozen
surface, nox‘shall frozen earth, snow or ice be placed in the embexnlanent,
In cases of emergency the District Enginecr mmy. reguire frozen material
to be stockapiled for later use in the embankment.

bnlO. Shrinkege or settlement. - The Area Englneer shall assume .
all responsibllity for placing excess embaniment material required by
shrinkage. or sebtlement during construction insofar as eredit for £ill-
in embankment. is concerned, as such quantities are not deemed determinate,
Excavetion of excess materials from the borrow pits required by settle-.
ment and shrinkege will be included in the credit to the work at the.
applicable credit item.
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Lp-ll. Temporary drains’ 'and ) ; :
main'bain the site of the work' and The' grounds inmedisately ady aceﬁ"‘b ! there-—
“ to, free from collected surfece water: if, in the opinion’ of* the District

'?:Elng:meer such' collected water affects the safety or condition of the: work.

.+ + Such -temporary drains and:ditchies shall be constructéd as are deemed

'neoessary a.nd dlrected 'by' the Dlstrzc-h Eng;meer

le1e, Top s 11 and»seddzns
otherwise authorized-by the . 1str1c1: Engmeer, a su’rbabl A
be placed on the crown and slopes 6f the earth dike as'shéwn’ on’ the draw-
ings. Credit for placing 'bop soil w111 be allewed under I‘bem 17 (see
Paragraph 8«01y, o

T The #ieas upon wh:.eh ’cop seil has been plaeed sho.ll be
sodded or seeded a8 specified in Paragraph 8-0l. C(redit’ for seeding
and soddmg mll be allowed under Item 18. _

hrla. Gravel o top of dike. = Uhless otherﬂls d&rected byithe
District’ EngIneer, the Top of vhe dike shall:be’ surfaced withoa layér ™
of gravel as shovm on'the drawings. Credit for placing the: gravel '
surfac1ng will: 'be allowad under I‘tem 19 (see Parag;raph 8-.-02)

L;nlb. Meaeu‘rement and ered:n.t. - 8. The" que.ntxtles to- be credlted
under Ttems 7 and © will De the numbsr of cubic yards pladed-as directed,
meagured in place after compac'bmg. Credit shall. include the work of
prepering the base, spreadmg i ’ayers, wetting, tamping;,
~brimming to-line; and shall mclude all labor and material *ciden'bal
to completing’ 'bhe shbankment, not  specifically included vnder other
items. Credit will: be mede 'by the ‘cubic yard uwnder Items 7 and 8 as.
appl:.eable (see Paragraph 1-07)

: : b. To de'berm:i.ne the quant:.'ba.es for v&w_ch are i't mll be
allewed % survey will be cendueted prior o the begannmg 6f ‘the work,
The: true surface’ conditlen w:.ll be Shevm by cross seoticme and prof:.le .
The quentities will be the volume 'between ’che or:.g:.nal surface a‘t the
beginning of the work and the slope ‘lines-and grades as’ m"aleated on
-the:drawings, as stakeéd in the field or as dlrccted by 'i:he Dls'trz.et o
Engineer, at the eomple*blon of " the work.

Se Addrtlonal eredi’c w:Lll be allowed 'l:e replace embankment

materials placed e:b the - d:.rectlon of “the Dlstrmt Eng;:l.neer pro_.ided
< guch replacement. of ‘embankment was hot caused by negligence or: care-

lessness of the Area Engincer. -Quantities:for addltiena‘l cred:t.'t w:Lll
be measured as directed by the Distriet- Englneer. :

S ap3-
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SECTION V., LISCELLANEOUS FILL AND BACKFILL (Items 9 to 11 incls)

5«01y Definitions, = The term "gravel bedding" includes the gravel
backfill over the tile drains as shown on the drawings, and, the gravel
required for filters, "Semi~compacted backfill" refers %o miscellaneous
backfill not completely compacteds, "Random Fill" refers to pervious
meterial required to backfill gullies ercded in the perv10us section of
the earth dike (see Paragreph 1.02), 1, .

5—02. Gravel Beddlng (Item 9)s - B Work included, - As shown on
the drewings or &s directed the Area Engineer shall place, in the loca=
tions designated, backfill of gravel over the tile drains, The Area
Engineer shall also place a layer of grevel of the specifiéd quality ..
requircd for filters at the loocations shown on the drawings or as diw-
rceted by the District Enginecr,

be Hoterialse = CGravel bedding shall consist of suitable
coarsc clean gravel of which, unless othorwise directed, not more than
ton per cent by weight will pass a No., 10 sieve, 'The gravel shall all
pass a 2-inch squarc mesh sercen and shall be: satisfactorily graded,
The material shall be obtained from approved commercial sources, be
screened, and placed dlroct1J in 9031t10n and consolldated by wetting
to the oxtont directed.

Se Placlng. - Tho matorial shall bo placod as shown on
tho drawings or os dirceted, and with such hand-plecing as may be noce
essary to trim to the requirod slopess Tho Arce Engincor will not be
required to temp or roll the material, but will be required to consoli-
date it with water %o the oxtont dlrocted so that no settloment or
voids will lator rosulbs -

. d. Iloosurcment and credits -~ Meosurement w1ll bo made by

the cublc yard for tho amount of gravel placed in the completed work to
the lines and grados shown on the drawings or as dircctod by the District
Fngincers Credit for all work in comnection with gravel bedding will be
mado by tho cubic yard under Item 9, "Gravel Bodding."

503, Scmiw-compacted boaekfill (Itom 10). = a, Work includede =
The irea Enginecr shall placo, grade and consolidate materials roquired
for miscelloncous backfill over pipe drains and culverts, and at othop
locations as diroctad by the District Engincors = Tho matorial shall ba
placed in 12~inch horlzontal“lqyors with only such.hand plecing as moy
be neeessary to trim to the required slopose The irce Engincer will not
be required to roll the material, but will bo roquirod to consolidatp it
with woter to tho oxtont dzrcctod so that no sottloment or voids will
later result. Hond tomping shall be done where roquired by tho District
Engincor. ' ‘ :

b, Maberialse - Materials shall bo borrowed from locations
shovm on the droWings in accordance with Paragraph 115, or may bo
obteined from requirod oxcavations, Backfill material shall be free from
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Astumps, roots, sod rubblsh or othcr unsultablo matorlals or substances.

: L G Mbasuremont and credit.‘- Moasurcmont w111 bo made by the
-rcublc yord for the amount of somi-compactod backfill placed . in ‘the: coihe
plotod work to the linos’ and grados showm on tho. draW1ngs or - as directod
by tho District Englnocr. Quantltzos i1l b moasurod in placo aftor

ony sottlement. Crodit for all work in connoction with’ furnishing and
pl&olng somi-compoctod backfill will be made by the cublc yard undor Ttom
:11 "Saml-compac: 11." ‘ Lo

5-0&. Random T84 Itom 1 ). Lag - 'Work'mhcluded - Th
Englneor sheIY place, grado and conselidafo suitablo matorinls Tor Mrane
dom £i11" in tho gullios droded in: tho land-sido slopo of™ths ‘oarth diko.
Tho ?Drk shall bo dono as dirccted by the District Engincor (sée Paragraph
1-02 s

s be Descri tlon. - (1) Gulllos moro than one foot deop shall s
bo cut down Trd EEEE?!§I337Hiﬁh suitable matorials for random £ill (see , .
Paragroph Li=05), to tho linos’ ond: grados as diroctod., Topsoil-and soddzng
shall be. done s providod for in. Paragraphs h-lE and 8-01. SRR

{3

(2) Random flll shall bo placod in: appraxﬁmxtoly 8~1nch
loyors, and shall be thoroughly compactod and bonded to tho adjacont ma=
toriols of tho ombankment by rollers.-or other oqulpmnnt, o tho oxtcnt
and in o meannor approved by ‘“tho Dlstrlct Englnoor. o

R R (3) If pracflcablo in tho opinion: of tho Dlstrlot
Engznoor, p1a01ng ond compwctzng ‘6ftho- random -£il1. for: ropalrlng gullies
shall bo done as spocified in Paragroph L=06, unless dthorwise dirocted
by the District Englnoor.

' Co Matorials, - TMtorials shall bo obtqlnod from roqulred
oxenvations or from. approvod borrow uroas subjoct to tho approval of tho
Distrioct Engznoar._ff

de Mbasurement and crcdlt._- Tho quantity to be credited
undor Ttom: 1T will bo the- “NURb O 6T oubi yards;g sfactorlly placod in,
4cEordsncs w:th tho' drawmngs or o8 divootod by tho Distirict Enginoors
Quantitios will Be moasurcd as directod by tho District Bhgincery - Crodit
shall include all costs of cutting down tho ‘gullics, pldcing and compacte

_1ng tho bockfill, -end ‘othor 1ncldonta1 Wnrk (soo Paragraph.hnlh)v
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. SECTION VI, DRAINS (Itoms 12 %o 15 incle)

6u0le Dofinitions, = Drains shall Jncludo "rilo Dralns“ Itom 12,
roguircd for The Toe=drain, and to comneet tho toe drein of tho onrth
dike to the drainnge diteh os shown on the drawings; "Grouted Stone’
Gutters", Itom 13, roquired along the romps as shown on the drawings;
and "Corrugated Pipo", Item 1li, and "Catech Basin Grotings", Itom 15,
roquirod to comploto tho droinage systom.

6«02, Tile Drains (Itom 12), = 8¢ Vork includods = Tho irca
Engincer shall furn Tsh ond loy tile pipes, including specials, of the
roguired dilamcters for tho droinage system onm the land side of: the
carth dike as shown on the drawingse

be Iiaborials. ~ All pipes shall be boll-and-spl ot, v1tr1-
fied, salteglozod, stoneware pipo conforming to the roqulromcnts of
Fedoral Spccificatioh §5~-P~361, or subscquont amendments or rovisions
therecofs Each pipe shall boe carefully inspected immediately bofore
laying and no cracked, broken or otherwiso imperfoct pipe shall bo used,
except for minor dofects which in the opinion of tho District Engincor
do not impoir the fitnoss of the pipe for the purpose intonded.

. Coe Excavutlon. - Excovetion shall be done as shown on the
drowings and as Providod For in Paragraphs 3-03 and %-05, Pipe trenchos
shall hove o depth of not less than two feot and a widbth at least 12
inches groater than the outside diemeter of the pipes The bottom of the
trench throughout its longbth shall bo carefully formod to fit the circu~
loxr shape of tho pipe, sc that the pipo shall be firmly supported on the
bottom and for at least throe inches vp each sido, All rock or boulders
shall be romoved to o dopth of & inches below the bottom grade of the
tronch and the voids backfillcd with well compactoed suiteble matorial.

d. Laylng plpo. ~ All pipe shall bo placed in tho trench
imnodiatoly. afto——EEE~EEEE$htlon is comploted and the gravel bedding
placed as showm on the drawxngs. Proper carc shall be used in handling
the pipe to avoid injury or breakoge. The pipe shall be carofully ’
bedded, and properly connected snd jointeds. Bell holes shall be oxca-
vated to insure thot oach plpe shall rest firmly upon its bed for the
entiro pipe longths The pipes shall be laid with open joints true to
the lines and graodes shown on the drewings-or as steked in the field,
with bolls uppgrade ond with spigot ends fully onterocd in tho bolls, 'A
strip of burlap at least 6 inches in width and 36 inchos in length shall
be carefully ond scourcly virapped around the pipe jointse

ce Backfillinge =~ Backfill matorial as shown on the drawe-
ings shall bC ovenly eproad and compacted arownd and over the pipe to
the limits shovm on the drawings or as dirocted by the Dlstrlct Englnoor
(scc Paragraphs 5-02 end 5=03) . _ _ . _

fo Moosuremont ond crodit, - (1) Moasurcmont for crodit
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will bo basod on the lincar foot of pipo of the sizo installed, Crodit
for pipe will beo made by the likcar foot under Itom 12, "rilo Drains®,
for the various sizos installed, and shall include all costs of furw
nishing and instelling tho pipe mcludmg spcclals, o:cc:ept ‘l:hc cost of
oxcavuhon o.nd backfill:.ng. AT
: (2) Credit” for oxcavo.'blon will bo mdo undcr Ttom 3

for la'bcral dralns, or vndor’ Ttom' 5 for tho too~drain: (soo Paragraph
-056.). Crodit for bockfilling vill bBo mado under: Itoms G ond ‘10 as
appropriato for tho metorial used (sce P‘..ro.graphs 5--025_1_ ‘and 5-05_3),

603, Grouted stono guttors (Itom 13). - a. Work includod, =
(1) Homd=-placod Tiprop. sha.%l “Bg"placod by tho Arca FRginoor ©o tho lines
and grades shown on tho dr'mrmgs, for poving tho guttcrs along 'Lho romps
at the locations shown on the drawings or ¢lsowhore ns dirocted by the
District Eng:.noor. '

(2) Tho fron Engu.ncer shall also ‘Purnish fmd ‘placo g,rou'b
for surface groutlng ‘21l hondsplaced riprap in -the gut‘(:ors, C

. be latorial and plocing, = (1) Riprap shall bo of* du,ro.blo

rock of accoptablc sizose &~ Suitoblo rock from borrow pl“bs, quarrlos and
from the rogquired oxcavations shall-be useds Tho riprap shall be laid

to tho linos and grados shown on the drawings or as directeds The rock
shell bo hand-placed, “to a- to1oroncs of 1 inch above.ior bolow the fine-

ishod surfoco shown . on tho dravirigs,  No individual roclk sha.ll bo 1css

thon 10 pounds or moro than 30 pounds 'in woight, and at 10&3'[‘. 75 por

cont of the rock used shall be at’ lonst 20 pounds in woights ~The rock’

-sholl be closoly laid on o basc of grovel bedding (sco Po.ragro.ph 5—02),
with the propor dlI“lOIISlOI). norma.l to tho slopc* md w::.th joints brolccn :
-whore poss:.blo.

L

: (2) Grout:.ng shall bo done on cloan riprap surface’with
a g,rou't mixturo of 1 part Portland comont and 2-1/2 p"l.'r"bs &sond by
voluwmo combiznod with wator to o suitable consi stonoyy Cofient ond sg_x_nd
usod in tho grout shall be obtainod from approved commoreial: sourccs
and subjoot to tho approvel of tho District Engincor (soo Poragraph
7-02 b.)e Tho grou't shall be workod into the joints of tho riprap

surfacc with broons or o'bher moo.ns S0 0.8 to f.‘ill the voitlr- complotol’y‘.

Meo.suromon't ancl orod:.'b. - “Tho. quan‘tity to bo oredited .
undor Itom 13' will be tho numbor-of™ squﬂ.ro y’ards of rlpmp pluaod to
the specified linos and’ grados in“the comple'toc‘i worke Crodit shall ine
“elude all costs for furnlsh:.ng, ho.ul:.ng, plcs.c:r.n{g and grou‘ting; the Tips
rope Crodit will be made by tho square yard under Itom 13, Terouted
Stone Guttors." ‘

6-Oh l2-:|.nch corrugated pipe (I'bom llp). - a.,‘ "{ork 1ncluded. -
“The Arce’ Baginocor sholl furnish cnd loy l2-inch dXomotor corrugfvtod
motol pipe, roquired for the drainage systom on the lénd side of tho
oe.rth dike as shown on tho dro.mngs.

- =27
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be ‘Materials. - All pipe shaell meet Lhe requirements of
Federal Specification QW-C-806, as amended March 1936, No plpe sections
will be accepted wunless the metal is identified by a stemp showing neme
of manufacturer, name of plant, kind of base metnl and gage number.

¢. DBugavotion. ~ Excavation shall be as shown on the draw-
ings ‘and a8 provided for in Paragraph 3-03. Pipe tronches shall have a
depth of not less thon two feet and a width abiloast 12 inches greator
than the outside dieamotor of the pipo. The bottom of tho tronch through-
out its length shall be carefully formed to fit the circular shape of
tho pipec, so thot tho pipo shnll be firmly supportod on the bottom and
for at least 3 inches up cach sides ALl rock or bouldors shall bc ro=
novod to o dopth of 6 inchos bolow: the bottom grado of tho tronch and
tho voids backfilled with woll compactod suitable matoriael. :

de Loying pipoe ~ All pipe shall bo placod in the tronch
immediatoly aftor %%E oxecavation is compleotods Propor caro shall bo
uvsed in handling the pipe to avold injury. The pipo shall bo carocfully
boddod, and proporly comncetod and jointode Tho pipos shall bo laid
truc to tho linos ond grados shown on thoe drawings or as stoked in the
ficldse Tho intorior of the pipo shell bo carofully cloanod aftor loying
to romove dirt ond othor obsbructions,

oe Backfillings = Backfill material shall be cvonly sproad
ond compoeted undor ond around tho plpc. Backfill over tho pipe shall
bo done in accordomeco with the provisions of Paragraph 5-03, unloss
othorwiso shown on tho drawings or diroeted by the District Engincer.

feo licasurcmont ond crodits - (1) Ioosurcmont for credit
will bo basod on Tho linocar foct of pipc of the sizc instnlled, Crodit
for pipe will be mado by the linocar foot of 12~inch corrugatod metal
pipc installod, and shall includo oll costs of furnishing and insbelling
the pipo excopt tho cost of oxecavation, backfilling, and any concrcto
roquired,

: (2) Crodit for excavetion will bo allowed undor Itom
% (soc Paragraph 3-05 d). Credit for bookfilling will be nllowod undox
Ttem 10 (soc Parograph 5~03 c)s Crodit for concrote will be allowod

under Item 16 (sco Pﬂragruph | 7=06) .

6~05, Cateh busin rotings (ITtom 15)s = ae Work includods =
The Arco Engincor shall furnish ond install cost iron catch basin grot-
ings as shown on the drawings or as dirccted by the District Enginoore

be. Iron costings. - (1) Quality of cost irom, - Cast
iron coteh basin covers sholl be as dotailod on the drawings or of
standard size and shapo suitable for the purposc, as approvod by the
District Engincore Tho castings sholl bo of good quality, strong,
tough, cvon groined coast iron, smooth, froo from scale, lumps, blisters,
sand holos and defects of cvery nature which would rendor them wnfit
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‘ares 1ntondod.la" Tstlngs shall bo.
thoroughly cleancd and subjoctito careful ‘hammer: ifispoction,.: Gostlngs
shall conform: at least: to tho provisions: of Fedornl.: Spocl _qgt;qn,
QQ"‘I "6510 ’

éffor tho scrvmcc for@which t-w i

: ‘ b. Paintlng castlngs. ~.0astings bofore belng shlppod

fron tho foundry sholl bo givon ono coat of coal tar pitch varnish--
ccoppligd in o satisfactory monner. soias to make a. smooth coating, _
tough, tcnaclous and not hrlttlo or w1th any tondoncy to scale off.

: . Mbasuremeﬁt and crodlt. - a.. Greditgiill be mado by
the pound under Ttom 15, "Catoh Basin:Grobings"; and.shall includo

all costs for furnlshlng :ond: installing the .cateh bosin: gratings os
roguirod,
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SECTION VIi. CONCRETE (Itam 16).

7-01, Vork includods = e Tho Arca Epgincer shall furnish and

-place Class TBY conercto containing l-1 /?-indh moximum sizo aggrogate,

requlrod for miscelléncous struchures, as shown on the drawings and
in accordance with these specifications or modifications designated by
the Dlstrlct Englneer.

b.’ Steel relnforcement and other metal work: requlred for
the complete installation shall be furnished and placed as shown on

- the draW1ngs or as dlrected by the Dlstrlct Englneer.

T=02¢ " Concrete.'- a. Comp031t10n and strength. = Concrete shall
be composed of cement, fine sggregete, coarse agprogate and water so
proportioned and mixed as to produce o ‘plastic, workable mixture SUi e
able to-the speeific c¢onditions of placement. The mixes will bo de=
signed ¥6 secure cohéroto having an avorage comprossive strength of

- 3000 pounds per square inch at the age of 28 days, as determined by

breaking standard 6-inch diametdr by 12-inch height or 8-inch diamctor
by 16winch height test spocimons. Tost spocimens will be taken by the
Government 1nspector as dirocted by the Dlstrlct Englneor.

be Ihtorlals. - {1} Portlond coment. > Coment shall cone
form to Fedoral Specification S8=-C~206, for "Comant, Portland, Hoderato=
Hoat-of=Hardening, Soptembor 30, 1936." Comont shall be a brand ape-
prcvod by ‘the Dlstrlct Englnecr in advuncc of lts use on the work,

2y Flne aggrogoto, - Finc aggrognﬁo shall be graded
natural sand, secured from a commorcial source and spprovoed by the Dis-
trict Engineer in advanco of its use on tho work.

‘ (3) Coarse aggrogate. - Coorse aggregate shall be
washed graded gro.vcl or crushed ‘stonc, oi‘ 1-1/2-1nch moximum size with
not over 70 per cent by woight passing a B/h-lnch squarc mesh sorcon,
Coarse aggiregate shall be Socurod from a commeorcial source and approvod
by the District Englneor in advance of 1ts use on the works

(LY fatcr. - The wator used in mixing concrote shall

" bo fresh, clean ond froe from injurious amounts of oil, acid, alkeli,

or orgonic matter,

: © ¢y Proportioning, - (1) Gonorals = All concrote matorinls
will be proporticrod §6 4§ o produce T Workablo mixtuwro in which tho
water conbtent will: not oxcecd the maximum specifieds The oxact pro-
portions of all matérials ontering into tho concrete sholl be as di-
roctéd by tho District Enginoor. Tho Arca Engincer shall provide all
equipment nccossary to positively dotermine and control the actual
amounts of all matorisls ontoring into the conerctes The proportions
will be changod whonevor in tho opinion of the District Engincor such

- chongo becomes nocessary to obtain tho specificd strongth and tho
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dosired density, um.formrby and worko.b:.h‘cy, and -the work will not re=
eelve add:\,ta.onal erodit because of such changos,”

(2) Moa.suremon‘b.- - All m’cormls sholl -bo_moasurod by

(3) Cement conton'h. - Each cubic yard of concrota shall

contain not loss thai. LL-5 bftgs or 1.125 pounds of cemon‘b.
(L:.) Woter.. con'bon't;. - In c'\lculo.t:\.ng 'bhe 'bo'bul water eGn-
" tent in ony mix tho amoun? of moisturo carriocd on 'bho surf‘a.co of tho
~.aggregato. particlos sho.ll be mcluda' The to*bg,
bag of comont for-aach ba‘&ch of comerigte shall not
_or. Bliel pounds, . In all casos, howovor, tho .cmount ¢ 8
sholl bo the minimum- omount -nocossery to produco a plast:.o?mx*bure o:f.‘
tho strongth spocifiod and of the dosired donsrl:y, aniformity and.
workobility, In gonoral,: the consistonoy of any mix sholl be »*l;,ho:*: R
..quirod for the spocn.fm plac:l.ng conditions. and. me'bhods_ of plageanon'bs

(5) Ag;grcgo:be conton'b. - Tho total voimne of o.ggrogo.tos
to bo used in oach cubic yord oF conorote shall be that necossary to
produce o dense mixturo. of tho roqu:.red workabilrt."t,r:_ws dotormnod by
. the District Englnoor.;-. S SR RTINS - ¢ . o

d. Mlxing ond plo.cmg. - (1) Equ:.pmen’c a.-l: the sitoe. = -
The Arca Englneor shall provide ot tho sito of tThe work am opproved
powor drivon mixer in good condition .of adequato sige for the work,
~or, the District E‘;ng;meor oy approvg__‘_thg ugo of truck mixed concreto
from p. commorecial S0UrcOe . Adequo.tc oqulpmcnt and f dtios will be
providod for accurate monsurement ond control of all mn.’cormls and for
rco.d:.ly changing the proportions of matorials o gcnform o the varying
_conditions of tho:work, in ordor: to- produoe conerete, of tho -roquired:
'u.nlfom strength and. workablliw. Tho minimun t:i.me for mixing oach .
batoh, aftor all materiels are in.the mixor, shall bo. 1=1/l4 minutog.
Tho mixor shall revolve o minimum of 12 rovoluticns .after:ell moerials
have ‘poon placed in it, and ot o wiform spood. Noither spoed nor volume
copacity of tho mixos sholl, oxoood. those, ropommendod by the manufacturer.
EBxcossivo ovorm:.xing, roquirlng addlt:.ons of wabor, Ao - raservo the ro=-
quirecd consi s’cency, will not bo pormitteds T TR E T

_ (2) Truck mixings =~ (2)e  Whon truck mxod conerobe is
approvod by tho DisERL et‘ﬁlgmoor tho proportioning plent shall pros
vide for the :r.nspoo*l:a.on of all operations et all times; with adequate
focilitios for nccurate measurement ond control of all materials and.
for. roo.dily- cha:aglng tho propoitions of matorials to. conform to-the

' vorying conditions.of the work,: in. order to- prod.ucor‘oo;ncretc of . +the ro=
gquired u.m.fom strongth ond. worko.bility. Tho: sizeg - :,ghe

not oxcood tho maximum ratod capacity of the mixor. oy

mnui‘o.c'buror and a.s stmnpod in motal in o promlnont-place on -t:he m:r.xer. '
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The mixer shnll be watorstight when closod, . Each botch of conercte
8hall bo mixed not loss thon 50 nor more thon 150 revolutions of the
mixer at the rate of rotation spe¢ified. by the manufacturor as mixing
speode Additionol mixing, if any, shall bo dono at a slowor spead
spocified by the manufacturor for sgitations ZExcept as subsoquently
provided, the truck -mixer shell bo oquipped with a tonk for carrying
the mixor wator, The wator shall be measurod and placed in the tank
at the proportioning plant wmloss tho tank is oquippod with an autos
motic measuring device of the roguired - piourdcy and ocapablo of buing
lockods The truck shnall be equipped with.a dischargo chuto and ox=
tonsions

(b). Dolivorys = Conerote shall bo houlod in
a wu.tcr-ta.ght conto.incr in which segrogation will not tako. placo, ond
from which cenerote oon bo discharged freoly, snd- sho.ll ‘oo delivored
to the work at the consistoncy specifiods

(e). Timo of hauling, = Concroto shall bo do-
la.vorcd to the site. of Tho mrgo fram the hauling con=
_toinor shall bo complotod within a period of L5 minutos aftér tho ine
troduction of tho mixing wator to the cament and aggrogoates, or tho
comont to the apggregate whon the fine aggrogato contains moistuwre in
oxcess of .6 por cont by woight and tho coorse o.ggrego.to containeg
moi sturo in oxcoss of 3 por con!: by wolgh'b.

: (d). T qro.‘buro. ‘= Concrste delivered in outw
door tcmporaturos lowor bhon “dogroos Fohronheit (5 degreos Centi-
grade) shall arrivo at. tho work hn.ving o tomporatwre not loss thon
60: degreos Fahronheit (15 dogroes Centigrado), nor morc than 100
dogroos Fohronhoit (38 dogroos Contigrade)e

(3) Conw e Concroto shall bo convoyod from
mixor to forms as rapidiy as practicable, by mothode which will pro-
von{ sogrogation or loss of ingrodiontse It shall be dopositod as
.noorly as practicablo in its fined positions Convoying of concroto
by moans of chutos will not bo permitted oxcopt for short chutos in
tho ferms to distribute the concroteg Chutes uscd shall be such that
the conercto slidos in thom and doos not flow. Chutos with a flatteyr
slopo than 1 on 2 will not be permitteds  Thoro shall be no froo vortie
cnl drop greator than 5 foot oxcopt whereo 5pociﬁ. oa.lly outhorizod by
the Distrioct Enginoo!.

(l.;,) Pla.cinE. - (o.). Conereto shall be placed befors
initial sct has ooourred, ond in no ovont aftor it has contoinod its
wnter contont for mord thzm L5 minutose All conerotc shall be placed
in thé dry upon cleoan, damp surfacos, free fram ico, frost or running
water, ond nover upon soft mud, dry perous ocarth, or upon £ills that
havo not beon subjectod to a,pprovod rolling, puddling or tomping so
that ultimate. se'btlommt hos ocecurred,
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: (b)e ALl conéreto  shall bo dopositod dn’ approx:.m‘toly
hor:.zon’cal layors Hot to oxceod 2l mchos Ain thickness unless: othorwiso
;speclficolly outhorized or dircctod by tho District: Eng:r.mor, ‘and -the
" concrptmg sho.ll bo curr:.od on-as & oon'b:x.nuous operwt;ion;& as fa.r a.s

completod. “Ins dropplng conero'be 'b' ‘g;h ro:m .
tokaqn that: no. sogrogation:of: thorcob¥so. aggrogato”
surfacos not. coveroed by:forms ond’which oro not 16
tional concroto or ‘bockfill: shall be- cn.rriod sln.gh‘bly,obmro grado vnd
struck off by board screcd, : :

(5) Construction joints, = Vor'b:.co.l joints shall bo
formod with tonguowandegroovo :--bonds#or keys.at such looat:l.ons ond of
-such. phepos:ond dimgnsionsias jappr vod or directed: : sbrict
Engincor. Horizowtal:joits shill-bd:formod vith:
horizontal prossurc is always.in ‘ono. diroction; wi P
guired, dowel rods shall be useds All conerete in vor'blco.l meribors
shall have boon in placo hot "loss -than 12 hours, and longer if so
diroctod by the Districk Eugincor,. bofore concrete in hor:.zon‘bal a0~
bors rosting thoroon is plocods ~As soon as pract:.cable af‘cm‘ plao:.ng
and imwodiately bofore. placing tho succooding layors is rcsumod, 41Y
approxlmtely Horizontal: -surfiaces :shall boiwoshod with o hlgh proééure
aireand=wotor -jot if availablo. Sand shill boradded o tho i rearids
wator. jot whon roquirod, to remove ‘nlkali, algasy stains, and ether
substeanocos injurious to the bond. Tho timo and mothod of using tho
Jet shall bo such that:aldl. lo.z.'ba.nca, e\, . ote, will bo removed g0
that par'bly ombedded aggrogate .is not disturbed ond is weshed cloans’
After finol cleaning and immodiately bofore placing ¥s:rosuidsd, the-
surfates shall bo webttod and spread with o layor of mortar ~‘1/~2 ineh
thick, thoroughly brushed in,. . Tho mortar shall:be fhe' 'samo”caments =
sand ic'a'bie a8 'bhe con‘crotc. :

tho o.nbn.ont otrospheric tetporntinrd 118 b 5 N
nor whon the coneroto -is dikely o ber subgoc'b 'bo freo in ’*‘tenperaturcs
beforo final sot has ocourred, \mloss spocifi.eully &wbhorxzod “hy the

District Eng:.noor in wr:x.'b:.ng. 2 =

PRI RN

tr:.c't Eng:mcer, tho aggrog“'l:os sha,ll bo coolod by Pray:
monnor 28 to utilize tho cooling offcct of ovo.poro:b:.on. The m*c:.ng;
wator shall bo: tho coolest amilablo at tho, " 'jj-i:.nsofo.r as is pro.c-
ticabloe ERAN

e Finlsh:mg. - Imodlo.toly nftor placomon'l: tho con= -
orote sholl Bo- proporIy i‘orked bagk-along tho faces of 41l f’orms by the
use. of  stondard conceroto forks:or spddes unloss othoywiss” spoclﬁ sally
authorizod or dirocted by tho District: ‘Enginocte: ‘The-finished  surfacos
shall bo froe from sand strooks or othor voids and the plastering over
of such surfaces will not bo pormitted. Dofective concreote shall be
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repalrod as diroccted by the District Englnoor.

£o Curlng.:- All concrete ‘shall be adequately protected
from 1n3ur10us attion by the sun, Fresh concrete shall be protected
from heavy rains, flowing water, and mechanical injurys All concrote
shall be kept wet for o period of not.less than 1L days wnless othor-
wise directed by the District Engineer, by covering with an approved
water-saturated covering, or any othor approved method which will keop
all surfacos continuously (not poriodically) wote Where wood forms
arc loft in place for curing, thoy shall be kept wet at all times to
prevent opening at the joints and drying out of the conercto. Water
for curing shall be generally clean and ontirely froe from any eloments
which in the opinion of tho District Enginoor might cause staining or
digcoloration of the concrote.

7-034 Formse = 2s Matorials. - Forms shall be of tongue~and-
groove lumber of uniform width tnloss othérwise dircetod by the Dise
trict Engincor, Tho typc, size, shape, quality and strength of all
matorials of which the forms are mado shall bo subaoct to tho approval
of the Dlstrlct Englnoor. ‘

be Construction, = Forms shall bo builb truo to line and
grado, and shall be mortar-tight and sufficiontly rigid to provent dise
placcment or sagging botweon supports. Rosponsibility for their adoquacy
shall rost with tho Arca Enginodr. . Thoir surfaccs sholl be smooth and
froe from irregularitios, donts, sogs, or holos when used for permoncntly
oxposod facos, Bolts and rods uscd for” 1nternal ‘ties shall be so are
ranged that, whon the forms arc romoved, all metal will be not less
than 2 1nchos fraa any conerete surfaco.‘ Wire tics will not bo por-
mitted where the concrete surfoce will be oxposed to woathering and dis-
coloration will be objectionables All forms shell bo so constructed
that thoy con be romoved without hammering or prying ogeinst the cone-
ercto. Unloss othorw1sc indicatod, suitable moldings shall bé placed

to bevel or round oxposed ecdgos as may be roqulrcd by tho District

anlncor.

c. Coating, - Forms for oxposed swrfacos shall bo coatod

~ with & non-sTaining mincral oil which shall bo applied shortly before

the corerete is placod. ~Forms for unoxposed swrfaces may be thoroughly
wotted in licu of oiling, immediately beforc thc placing of’ concroto.

d. Ranmovole = Forms shall bo romoved as dirccted by the
District EngIncor, and all ramoval shall bo accomplishoed in such mannor
as will provont injury fo tho concreto. Forms sholl romain in nlacg for
o minimum poriod of L8 hours after tho placing of the concreto, unloss
otherwise direcotod by tho District Engincor. When, in the opinion of
the District Engincor, conditions on the work .are sych as to justify it,
forms nay bo roqulrod to romnzn in place for 4 longoer porlod,

- 7-0ls, Furnlshlngl bondlng, and placing stool reinforcomonte = fe

‘Gonorole - Tho Aroa Engineer shall furnish, out, bond ond build into
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reinforcemont of doformod bars, ddWols of anchorss ' Stcol*rclnforccmont
noy bo out ond bont at tho mill or in tho ficldse 41l bending shall bo
in accordancc ~with standard approvod practloo and. by approvod machlno
mothods. . . . |

1ntermodiato
the Foderel, Spoci_Kca‘l 1a" for
Typo "BY, _Grado 2 (datod_dbnuary 12, 1938
oil pu:nt dirt or oxcossive rust A

o . Placin g. - (1) A11° stosl roinforcdmont sha 1 b6 placod
in tho oxact p0$1 Tons and with tho spaeing shown on tho drawings or
ord¢rod, and it sholl bo so fastened im position as to provont its bo=
coming displaood during. the placing of the oonorote. Tho olear dis~
tanoco botwoen . parallel r'e {
timos the dianotor of” roim
rods, ond unloss spoeifically; aut Z
1 ‘ihche - ‘Excopt whoro othorwiso’ 1ndioatod a1l mal_.f' noit” shall
be placod not loss than 2 inches from any concroto surfncos  Tho covering
of stirrups, spogor rods and similar sccondary roinforcoment may bo ro-
duood by tho diametor 6f such rodse. Tho nbovv dironsions” shall be

=__m.ot:.asﬂ,u'c.%c!. fron.tho ‘faco.of thu romnforcenont to tho facc of thc fonns.

for “the stross by bqnd i nay bo dirochcd.u Rods shall‘bo 1ap§od
loss than L0 diafieters and éplises shall bo staggorods ‘Tho*lappod onds
of rods shnll be oonnoctoc propcrly to dovolop tho full strength of
“."Od.

7-05“; Embodded ite
shull bo. built into; or
othor riotal objocts as ‘sh 1. ¢
Enginoors All necessary procautlons shall bo bokon to provenﬁ “thoso
objects from bozng dlsplaced, brokon or dofornod. -Beﬁbre plocing con=

parts are. flrmly and sccuroly fastoned 1n place as 1nd1catod.r Thoy shall

bo thoroughly cloan and froo’ fran paint or other’ coatlng, ru§t, sealo,. .

oil, or any for01gn tidttors Tho ombodding of widod ini concreto shall bo

i motal boing used instoad, . The coneroto shall
‘o 'soras to_provont .

e adoquately$pro~r&

tocted from 1ntrusxon of concroto 1nto thdm.” -

7-06 Moasuramont and crod1t.°- Crodlt will bo allcwed under Iton
16 for the  TOLI0 ofbconcroto satlsfactorlly placod to tho lings’ and
grados shown on tho drawings or diroctod by tho District Enginoor,
i t for all natormals, oquipront, labor and ine
1z the -soneratoe }and domng all wbrk
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SECTION VIII, IISCELLANEOUS (Itons 17 %o 20 incle)

8-01. Placing topsoil and sodding ombanknont slope (Items 17 ond
18e). = ne Work includot, = Th¢ sron Engincor sholl furnish and place
topsoil on the slopes of the ecarth dike as shown on the drawings, and
on other arcas as required by the District Engincer, The finished
embankment dimensions shall be as shown on the drawings. Under Item
17, acecoptable top8011 sholl be placed to the required depth over the
roquired arcas,  Undor Item 18, the proparod topsoil surfaco shall be
saddod, “or shall bo sown with first quality grass seod of sn approved
mixture, whon and as dirccted by tho District Engincor,

ba Placing topsoil, = Upon completion of the work required

wndor . Itoms 7, 8 end 11, whon tho earth dike shall have tho proper
. height and dimensions as roquired hy the District Enginocer, the Aren

Enginoor shell apply the storod topsoil (5oo Poragraph 3-02 a. {(2)), or
additional accopteble topseil if roquired, to the roguircd dopth whon
compacted, over the slopes of the cmbanlmont to the limits shown on the
drowings, The topsoil shall be lightly rolled or temped ond ony un-
ovenness of surfoce shall bc corrcctod_to conform to finishod grodos.

Ce Sodding. - (1) Tho ontire surfaco of the slopes of tho
carth dike shall be plantod with 11v1n5 sods of Bermuda or somo othor
accoptable grass which will best mect the climotic conditions as di-
roctod by tho District Engincor, Sods obtained by stripping operations
{sce Porogroph 3-02 a. (2)) moy be used if approved by the District
Engincor, Each sod shall havo on arca of not loss than 16 square inches,.
Sods shall bo placod not moro than 18 inches contor to conter for the
minimumesizod sodss large sods moay be' spacod proportlonately; dopondlng
on their sizc, Tho District Zngincor may rogquire cordain oroas to be
complotely sodded in stripse Sods shall be coverod with one to two
inches of carth as direccted by tho District Enginecer, in such mannor as
to protoct the roots from drying oubts Sods shell bo ploaced as soon as
practiceblc after cutting, and nowly placed sods shall be kopt moistoned
by sprlnkllng'whon ond os roquired by “the District Engnneor fbr a poriod
not crccodlné two wooks aftor placenont on tho dikoe

(2) Sodding shall bo' commcnced 1mmodlqtoly upon come
pletion of o longbth of 1000 foot of dike to final grodo and cross” scoe
tion and shall be nrosocutod at o rﬂto satlsfactory to ‘the Dastrlct
Jnglnoor. '

(3) Scoding may bo allowed by the Distriot Enginocer
in liou of sodding if in hls ‘opinion the sod resulting from seccding
operations would provide better protoetion for the nowly constructod
carth mlOPOS. Tho District Enginoer moy also diroct that sceding shnll
be, dono to supplamont tho sodding oporatlons.

d, Socdinge w (1) Proparatxon, ~ All grass or coven_gfbp
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scod shall bo sovn at tho oarlzos*h practlco.blo da'bo in the' spring; or
when directed by the District Eng:moor, s0 a8 to sccurc tho groatost:
_possible protootion against orosion, . Tho flnlShOd surfaco groade of tho
slopes shall bo'maintained: in.a: true o.nd ‘QVOn;: ;gdunng 'hho sood—
* sowing oporation,. snd tho Aroa I.‘.ng:r.noor shall: : '

parallol £6. tho ; ¢ DAL ot
A1Y sticks, stonos,' woods or. i:rash ﬁ.ppoar:l.ng ‘oh t > gurface s
romovod. ; L : . h L

2y So0d m:l.x’curc. - Tho following mixturo w:.ll bo ope
_provod. for oach. ucrm. A

‘ _Ho.rd l‘osouo -

e Ken'bucky Bluc

" “Shoop. Foscuo . :@”;
_Tlmothy .
Porcnnial Rod Clovnr :
White Clovor _

Red Top

For "l.ll socdod o.roas, o.bcu't 15 pounds of‘ oa‘bs pcr aore shall‘b g Te dod'
if tho planting is done botwoon the middle of Jume afid the mifdle” of
Soptembor, ond about 15 pounds of winter rye por poro! shall bo added

© if the pla.n'bmg ig permitted and ‘done in the late sesason after the
middle of Sep’cember. Seed alr"ady on hand’ sha.ll be used as dlrected
,7:_by tho. Dmstrm‘b Eng:.nse ; R o

sa.’c.lsfactory to ‘the D:.sﬁrlc'b Eng:;.noer. The soed shall be < ad.
the wholo surface then lightly rollod tho samo doy, unless othorwi se -
direocted by tho District Enginoer. Secding shall bo. done immodiatoly
after tho propara'b:.on of tho oarth surfo.co unloss otherws. 50 dlrectod.
woods shall be cu‘b Bofors they g0 56 scod or ot such ‘b:r.mo as d:l.rcc’bed
by tho District Englnoor.' If ony loam is washod awny or sany portz.ons
of tho sceded: aroas”are not covorod by. gro.ss, tho Arco. ‘Engineecr shell
roplaco the topsoil, for'bll:.zo o.nd ro-socd. R :

_ (LL) Mo.:.ntonanco.' ~ Tho Arcs Engincor shall mo.:r.n ain
tho arcas sown to gross scod on oach .soction of the projoct, intil all
work on that soetion has boon completed ond accepted by the Distriet
Eng:l.noor. This maintcnonco sholl consist of ocensional mowing with
o scybho or mochanical nowor, waboring during porlods of drought, and
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removal of large and conspicuous weeds, or smny other smllar operations
whenever required by the District Engineer, The turf areas shall be "
fertilized with an acceptable commercial lawn fertilizer of"a:quality
equal to Vigoro or Scotit's lawn fertilizer at the customa.ry quantity
per acrs recommended by the manufacturer.

6. Measurement and credit. - (1) The guantity. of 'bopso:.l
to be credited under item 17 Will be the number of cubic yards actually
pleced in accordence with directions, measured after compactings Credit
shall include the costs of all labor, materials end expenses incidental
to furnishing snd placing the topsoil. Credit will be made by the cub::.c
yard under Item 17,' "Popsoil on Emba.nlnnent."

(2) The quantlty to be crodited under Item 18 will be
the number of acres sodded.-and sceded as directed, Credit shall include
2ll costs for sodding and seeding as spoecifiod in sub-paragraph ¢ and 4
above, and for all meterials and expenscs incidental thoroto. Credrb
will be made by the aere under I‘cem 18, “dec‘ting; and Seeding,"

8=-02, @Gravel for top of dike (Item 19). = a. Work included, -
The Area Engineer shall furnish wnd place gravel of the sizes and
quality specified or directed for the surfacing of the top'of the
dike, and elsewhere on roadwsys and as shown on the drawings or as
directed by the District Eng:r.neer.

be’ Matern.al. - The gravel shall be conposed of hard,

durable stones, Together with sand and clay or other approved bmdmg
material, and shall be fres from thin or elmgated pieces. It shall
be of such sizes that all will pass through a 3/4" screen with square
openings, end not less than 35 per cent will be retained on a lﬂj," ‘
soreen with square openings. The gravel shall be uniformly graded.
The finer material shall consist of sand and clay or other binding
material approved by the District Engineer. Should the material as
redeived for the work fail to maintain suitable propor'i:lons of coarse
and fine particles, or should the ccarse particles not be uniformly .
graded between the maximum and minimum sizes as specified, it shall
be sorcened or manipulated in such a memmer as to furnish o material
to meet the above requirements.

Co Placln + = (1) The gravel surfacing shall be ple.ced
in one layer, en be 6 inches thick.after compection. After the
subgrade or foundﬂtlon shall have been prepared and compacted properly
and proper drainage provided, the gravel shall be spread evenly by
meens of approved spreader vehicles or trucks. The gravel as spread
shall be welle=graded with no pockets of fine material or segregation
of large and fine particles. After being spread evenly, the gravel
shall be graded and compacted to the required thiokness, by successive
trips of the hauling and grading equipment, until a firm even surface
is obbtained. If at any time the gravel does not contain a sufficient
amount of moisture to insure proper binding of the material, weter
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for os pract:r.cable, overlappzng on successive tripse  During the process
of compocting the gravel. shell be draggeds the dragging and compacting

- shs.ll con'bn.nua un'b:Ll 't:he grmrel does not creop or Wave under traff:.c.

d. 'she.ll o constructed a8 shown

-.on, the drewinigs vy 'ca;ro - -'lly mo.in'bo.ined. Bef‘ore tho Tingl complotz.on

of the work the shouldors shall bo roformed, trimod, ond ‘drossod as

requ:.rad by tho D:.s-t:ric'l': Enginoer. ‘

Se Measuromon'b a.nd credzt‘ - Measuromen‘b W:.ll bo made by
the oubic yord. for Tho .omount, oFgro.vel ‘surfacing furnishod snd placed
in the conple'bod work to the lines and grados shown on tho drawings. or
ag directod by tho D:.strn.c‘b Engineor, Quantitios will be meégsured in
placo aftor. compac’cmg. Crodit for all worlc :Ln nnoc'bion with gravel
for top’of dike;. :anluding ur ing,- plac ipacting the
gravol will be made 'by the” cubic ya.rd unrlor Itam 19 __"G_: avol for Top

of Diko."

8-03, Cleoning u (Itom 20). - ne Work includod. = Tho Arca
Enginocer sh Tamovo all consbruction equipment ond oll bemporory
strucbures bullt or used by him, shall remove rubbish of.all kinds
i‘rom the sm’r:e _of tho work and frOn any grounds whmch ha shall havo

; ¥

All mo.'ter:.als salvaged shall bo tho propor‘by 6f tho Go‘m
othorm.so designa.ted by tho D:Lstrn.c'b Emg:.noor. ' ,

be Croda.'b. ~ For all work, matorials- and :i.noa.dontals ro=~
quired to cloan Up as sot forth in ne abovo, erodit m.lJ_. bo wado for
tho 11mp sum. stlpulated undor It ?0 “Cloamng Up."‘ e
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